gated in a rural district with minimal atmospheric pollution. A significant relationship was observed between the lead content of blood and hair of children exposed to soils of mean lead content in the range 420-13,969 p.p.m. The blood lead concentration of children was consistently greater than that of their mothers. No consistent relationship was found between blood lead values and pica for soil. In this situation, lead in soil provided a small additional burden for children but in itself was insufficient to constitute a hazard.
THE hazard to human and animal populations from lead-contaminated soils and street dusts has aroused considerable interest and speculation. Past and present mining and industrial activity and automotive emission have all contributed to increased soil lead content. Entire populations may be unduly exposed by the involuntary inhalation and subsequent ingestion of dust-laden air. Children and livestock may be particularly at risk owing to direct ingestion of soil.
Many cases of lead poisoning in livestock have been observed in high soil lead areas of the United Kingdom. Not only are deaths reported (Thornton, 1973) , but also economically important subclinical effects such as poor growth and weight gain (Stewart and Allcroft, 1956 ). This exposure most probably resulted from the direct ingestion of soil, rather than from the lead content of the herbage, as sheep and cattle have been shown to ingest large amounts of soil while grazing. Cattle grazing in the old mining areas of south-western England can ingest ten times as much lead from soil as from herbage (Thornton, 1973) . McNeil and Ptasnik (1974) studied the population adjacent to a lead smelter in an arid, dusty area, devoid of vegetation, and Lansdowne et al. (1974) investigated the human populations near lead smelting activity in London. In both cases, a significant proportion of the increased blood lead values of the local populations was attributed to the ingestion of lead-contaminated dust and soil, although without any direct evidence as to the importance of this source to the acquired lead burdens.
Recent concern about the health hazards of lead additives in gasoline has been centred, not on the inhalation of airborne lead, but on the possible ingestion of lead-contaminated soils and dusts. High concentrations of lead have been found in street dusts and in soils adjacent to highways, and this source of lead has been cited as a potential hazard for children, who may ingest dangerous quantities of lead by the frequent mouthing of dust-contaminated articles, the direct ingestion of soil, and the inhalation and subsequent ingestion of particles from dust-laden air (National Academy of Sciences -National Research Council, 1972; Needleman et al., 1974; Environmental Protection Agency, 1973; Day, Hart and Robinson, 1975 (Nichol et al., 1970) . As these concentrations were much greater than previously studied, a similar investigation was made in these villages, where any effect of high soil lead content on childhood lead burdens should be evident.
Control villages
Since various soil characteristics might influence the intestinal absorption of lead from soil, as has been shown to affect the availability of lead in soil to plants (Mitchell, 1971; MacLean, Halstead and Finn, 1969) The survey and analytical methods were similar to those previously described (Barltrop et al., 1974) . Venous blood samples were taken from both the child and the mother at a local clinic, where the mother was asked about the play and pica habits of her child. In addition, a sample of hair and a single stool specimen were obtained from the child. Samples of garden soil and house dust were taken from each of the homes in the study. The biological and environmental data all followed log-normal distributions, and all statistical tests were performed on the log-transformed data.
The lead content in suspended particulate matter and in dust and rainfall were also monitored, the average of monthly samples was 0-28 and 0-34 ,ig Pb/m3 for suspended particulate matter in the 'low' and 'high' soil lead areas respectively, and 194 and 254 ,ug Pb/m2/day for the dustfall samples. The observed values were low, within the range reported for other rural sites in the U.K. (Peirson et al., 1973) and indicated no significant exposure to lead from these sources.
Results
The preliminary blood and hair lead data for the high and low soil lead areas have been previously reported (Barltrop et al., 1974) , and they are now presented in detail in Table 1 , together with the corresponding soil and house dust results. In order to investigate more closely the relationship between soil lead content and lead burden, the data were further classified into three groups depending on the soil lead content found at the child's home. The areas chosen contained homes with soil lead content less than 1000 p.p.m., between 1000 and 10,000 As in our previous study, the children were found to have greater mean lead concentrations than their mothers (paired t-tests, P < 0-05) irrespective of the pica history of the child, or the area in which the child lived. This may reflect the relatively greater dietary intake of the child on a body weight basis.
Comparisons in blood and hair lead concentrations were also made between areas in relation to the pica history of the child (Table 3 ). Our definition of pica for soil included the habitual mouthing of dirty fingers and toys, as well as the actual ingestion of soil. The data show that there is a general increase in the blood and hair lead concentrations with increasing soil lead content for all children, whether 
